Fibronectin upregulates in vitro generation of dendritic Langerhans cells from human cord blood CD34+ progenitors.
Several studies have demonstrated that dendritic cells can be generated in vitro from CD34+ hematopoietic progenitor cells. In vivo, dendritic cells are found in many tissues and reside in direct proximity to extracellular matrix proteins. Because extracellular matrix proteins affect differentiation and location of cells in tissues, this study was designed to investigate potential effects of extracellular matrix proteins on differentiation of dendritic cells. Dendritic cells were generated from CD34+ human cord blood cells in the presence of granulocyte-macrophage colony-stimulating factor and tumor necrosis factor-alpha for 6 d and subsequently cultured for an additional 6-d period on tissue culture plates coated with various extracellular matrix proteins. Among the extracellular matrix proteins tested, exposure to fibronectin stimulated dendritic cell/Langerhans cell differentiation as indicated by the 50% increase of the number of cells expressing the Birbeck granule-associated marker Lag and displaying numerous Birbeck granules. Adhesion on fibronectin was shown to be specifically mediated by the integrin alpha5beta1. Because laminin and collagen were unable to cause similar changes in Langerhans cell development, these results suggest that fibronectin may cause changes affecting cellular differentiation of progenitors. Hematopoietic progenitors may exhibit maturational regulated differences in response to both matrix molecules and cytokines. The influence of combined signals emanating from a supportive microenvironment, specific integrins, and particular cytokines in the differentiation of Langerhans cells is discussed.